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4. The EF-150 Mediua Bomber - -

The EF-150 began as a deaign project in 1943 end a plywood wock-up of the aircraft
Wwas constructed during 1950, It differed frou previous designs an “having swept back
wings, a fuselase oircular. in cross section ang swept horizontal fin ¢nd teil-planes,
The tail unit wig- strongly reuiniscent of Adery prectice with the tail-planes set
well up on the vertical fin, m]‘the salety faotor of some of the

- most critical structural eleaents vwas ¢s low as 1,8, oo : 25X1

.In the original design the auxiiiary landing gear retracted {nto the Jet housings
but after Russian eriticBus (uade vhen the project reached the woal~up stage) that
excessive losdings Wwould be iuaposed gn the wing ang nacelle structure, a re-d
Wwas ondered by Ba.DR and the auxiliary wheels were re-located at the wing tips,
retrecting into streau-lined housings siailap in. appearsnce to tip tanka, .

Before the wock ur was built the tail unit was aodified by wounting the awept-
back tail-plune at the thp of the vertical surface. The ~wings had a leading edze
sweepvof 350, tapering to squere tips. - Two boundsry layer fences were {itted on the
upper surfeces, It wag frequently st teq by the Gerusns that the design owed wuch
to the B~47 which they knew through the Yestern technical Preéss. The fuselage was
of circular cross section with an external ulameter of 3 q, flattening towards the )
tail turret where the ituselage walls wcre aluwost. vertical, Its overall length vas 25 m,
Anti-roll stabilisers were fixed on esch side of ‘the lower rear section of the rfuse-
lage, epproximately 2 m, forward of the tail turpet, These were of wood and fabrio
construction, 3 4. long with a waximua width of ¥ m, . '

coupartnent .which housed the navigator/boub aimer., on the vort side of the compart-
ment staggered seats were airringed for-the pilot and the radar operator. The

radio operator/punner had & baciward iacing seat on the storboard stde. . No
brovisions were made for a co-pilot, 4 pear-drop plexiglass canopy covered the
cabin, Splinter-proo: brotecticn vics afforded by a 10 ma, dural sheet floor

running the rull leagth of the coupartaent. Shaped protective arwour of 15 au. -
Plate weighing approximately 450 Ky, was fitied in the backs of all seata. T

F -

X\J 25X1

Iwelve to tourteen wonths later the LIKULIN engines were reuoved and LYUIKA . -

P

axial-flow turbo jets or 5 wetric tons thrust were installed. " No reasons were |
given Lor the cihange-over but it Was yenerally understood that it had been wnde on

' o : /kunian :
A t;am R ' 25X1
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Rusplan j.ps‘truetioni. - The maxnes were .lq‘qgeg than the MIXULIN and of
-smaller external Gismeter but could ba instclled in the existing hougings. - -
with MEEULEN. or IYULXA- engines; the. grownd cleorance of the naoelles was 15udted - 25X1
ond AW not, 8308ed 80 OAx EE LT e =

. Both units of the- tandea landing gear were fully ‘retractsble through x°

into the fuselsge. . The 2orwerd geor wis steerable for taxi-ing, an autosatic

control: hqj.rxg;.L\:‘z;stal;.ed as @ salfety precasution to liait the traverse at. the
twia wheels, at high speeds, . To increase the engle of attack at -take~olf the

‘3egs of the rear landing gear could be retracted to & controlled extend. .

I 'a variatien of 1.50 was possible. Single auxiliary
"tpgqlg,!g;e‘u_s_éﬂ at the wing tips;. these retracted rearwards througi: 500 anto
" housings resembling lerge wing tip tanus. Dipl. Ing. Jekob ANTONL was respongible

rer the design and installation o the hydraulic systea which wes functioning well
by 1951 despite initial teething troubles. . e 25X1
“When the. EF-150 project was 1rst duiscuesed the Russisns proved o have deiinite

. ideas on the subject of aircraft arelenent [ |in this’

~reapeot st least the design veflects Russian practice. & forwera iiring canon

of 20 mm calibre (estimated) was aounted jon the starboard side below the crew 0Ot~
pqxj_t,u;gnt.,‘ This wes in a fixed aounting snd t'xydréulically controlled. & two- 25X1
. retractable turret coptinued the fairing of the transparent panenj.ng‘(rof the

- crew. compartment., Under action conditions this turret was hydraulically extended -
apuroximately 80 .cm.. 1into the slipsireaa, & procedure which was unoiiicially

_critj:‘eiud by the Geruans who held that the hendling charscteristics of the air-
craft would be. impaired at high speeds. ohe tuil turret nzd two co~axially mounted

. 20 um. guos with 759 treverse and - 60° eYevation/depression. 1n flight the teil

: _tu;‘mt was to be-peraanently wanned. . ' o

‘When the design office starf was working oui the locction of ;heaontr.ola and. 25X1
instruments in 4951 informant saw o vood and pasteboard wock up of a radar scanner
which wes -to ve fitted into the dome below the crew coapart.ent, The angle of 251

tilt was 3.5° ond the soanner was rotatable through 3600, | -
| |the dous acosuwed 3,5 0 X A @ ~ o ' 25X1

o - S ) - .

Bjection seats were provided ior the navigator/boud aluaer, pilot, radio and  25X1
radar operatars.- The navigator vas ejected vertically downwards, the other crew
neubers being-ejected ugwards at an sngle of 15° Irom the vertigal. Experisents 25X1
were conducted at PODEEREZYE with weighted duasies during 1951 waen the sear wes
found to function ‘satisfactorily. .- The tests were carried out on the zround with the -
transperent panelling of the crew co..\pa/rt..xent' vewoved. 25X1 25X1
. Though BAADE ang the leading wewbers of the design staff at T mERES’E probab
received the results of the LUKOVIREY flight tests, no information was released

[ the L¥=-150. would heve a range of 1,000 ) Kia. as & bomber or 5,500 ka. B8 a
iasance madhine with tanks fittied ia. the boub=-bay. I

]

///—J
o mexiwua take-ofi weight of 52 tons metric) aentioned| —— |
UNe — — "fj/j’lje take—off weight of 50 tons ‘
"would be reesonable. 0On a rough flight plan sicetoned the service
ceiling is shown as 10,000 w. = 11,000 m. at a cruising speed of “kmyor., rising o
..Qu,OOOv,m.'aften-,},BOO'k.A‘.. At 210 ky/hr., the aesigned londing speed, the landing
.fun would be 600 m. *e-800 e o 25X1 25X1
. . * e

The wein fucl tank was Fitted in the fuselage between the wing roots with iour

auxiliary tenks in the wings. Used as & reconnaissance aircraft the =150 would

" have long-rang® tenks wounted in the boub-bay. The 03y aeasured 6 w. X 1.5 @. X
1.5 m. and was fitted with two doors retracting imards.

An ewergency Pu.p for the hydraulic systen was fit.ed to assure the fut.xctioning
of the powered cqnirols in the event of a {ailure of the aain pumps. This was
driven by & SEPELER propellor extended into the slipstream. A araimun dynemio
. ‘ /pressure

25X1
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pressure of 200 Kg/mz wasﬂvmﬁmmuon;, A two~bladed
propellor 950 wxa, in diameter. developed 25.h,ps at air speeds corresponding

to Mach No. 0,97 at 6,000 m, Designed to revolve at’ 3, 5004, 000 r.p.m

the propellor was Tilled with a oeqtrifugally governed variable pitch ) \
mochan.sm allowing pitch settings of 30°-759, the pitch coarsening from 300 \
when the propellor was extended into the slipatream to 759 at \aximum r.pim,
Inf‘onggnt believes that the oEFCELER propellor vas tested in this form in a

Ju, 388, . . .

Later, irodifiocations which virtually amounted to a re-design wers made. to the.
unit to meet the operational requirements of the EF-150. Since higher air
speeds were involved the ropellor was extended into the slipstream with a
coaraer pitch setiing (55 ) to daap the initial torque effect on the driving
shaft, At 1,800 T.p.is the pitch had reverted to 30° end thia setting was
retained until the cent?ifugal governor caue into action at 2,500 r.p.m,
uodifications were made in the puap design by the Mydraulics seotion at
TODBELSYE to step up the operating speed to 4,500 r.p.m. and s new propellor
with wider blades was Gesigned for high altitude operation, : :

A propellor allegeqly “ulfilling the operational requirewents of the SKPPHLER
equipuent was delivered at PODBERE from a Russian'factory; Wind tumnel tests
were to be: carried out on this propellor at TLAGL where a re~designed Géraman
propellor wes also to be tested. In the event, the Geruans never received the
results of the tests since continual delays occurred at TSAGI where higher
priority projects were being tunnel tested. inother drawback was the reluctance
of the TSAGI author:ties to put the sropellors into the tunnel without some forn
of prote‘ctive'casing to guard against danace to the tunnel wWalls in the cvent
of blade fractures, . -

BN

~ ’ design tie de-icing installation d though
| no previous experience in this matter, ‘ N

i‘rom a study of the available litersture| _ Jicing troubles: could

only arise during landing or take-of?, since at operational -altitude supercooled
water vapour is not present in the atuosphere, c :

4 rough calculation also shows that stagnation heat sdded to surface friction
will .prevent icy at speeds above 760 kui
a similer estimate 720 kiy/hy

) in a Russian publication,
establish a relationship vetween ice {formation and speed,

utilise for his project data previously in Geraam
aircraft, r—cbjm‘l? . : ’ :

From these experi.ents a 'I"ormula was deduced fof the quantity of heat required
to prevent icing. as for 2% source remcubers, the proposed iormula was of the
form; )

Q = FvK t/ 200

. where Q

L]

quantity of -heat in K/ca'I/hour

v = Aizl sp;?ed‘ in Koy hdurq

Fo: surface to be dewioeq (&n Iu'z)
= tewperature below zero (9c)

K = a factor, depending on nature ol
surface (smooth, ribbed, etc),

200 ewpirical factor,

L}

SECRET /41though

04-2
Approved For Release 2007/11/02 : CIA-RDP80-00810A0076001400

25X1

25X1

25X1

25X1
25X1

25X1

25X1
25X1

25X1

25X1



| -
Approved For Release 2007/11/02 : CIA-RDP80-00810A007600140004-2

o+ ey

/ | this aghoutd 'sifice 1t "laoked » physicsl besis™s

" used 1% for the leyout, limiting, hewever, ine air spesd to those 1ikely to 08Cw.

during take:off snd landing (i.e. whilst aireraft would be passing through 7 -

supercopled streta): .

L T R

Locording to the usnuiactirers ol the jot enginés supplied Tor the 150, @
aaxiaua of 5% of the total air consuaption could be used for domising.
o at which coupressor stage the air would be tépped,g
~ |the aeximua pressure and teaperature of the eir at this point was
2,56 ataosphere and '2459¢, This pressure end teaperature can de saintained - ¥
during take-off (cliabing). ‘ N

\
s

When landing, however, the eniine revolutons would be, ipsutiicient "td."p'rbvide'
asr at tils teuperatire unless the thrust is artificially imoreased (1ending - -
fleps end extended unﬂercar_t). o . . cooT T

Hven under these conditions,| the teiperature oi 'thgiai.r
tapped o:f would drop to about 15000‘ ﬁba.rely sufficient,

. . s . 3 - T Y .
“The layout of the de-icing plant is s?w«n.m appendix 'Cte ' UNCODED -

The- two air tappings a and b are joined by a pipe
bcgha 60um d.aaeter
' at ¢, g end h are T pieces.

Connections o and h are 30 adjusted, that 80% of the alr couing irom b will
take the path c d e and only 20% the path ¢ g n (pipe g n is 4O wa diaueter). -

The saue applies %o the air coming from 3. The oir taking the path c d'® -
end h 1 m respectively is used Tor deicing ol the wing nose, vhilst the re.ainder
of the air taiving the path g n warus the tail plane. The teuperature. of the

air at e end w Will be of the order of 200°C et full power and 150°C when 1t ndivg .

25X1

Such a teuperature aight demage the li ht alloy wing structure S the air were o

allowed to iupinge directly on the aetal.,  Sor this reuson the air s #4irst -cooled
to about 90°C by wixing it with cold eir belore it is wntroduced into the douole -
skin oi the wing nose (sec Appendix ‘C'). A o

The ejector producing the alxing is placed at ¢ divtance of 5 @ Iroa the wing
root and 8 u from the wing ¥ip (i.e. Just berond the power plant). It will be
noticed that the wing nose is diviaed into 2 portions, & nose v gube" only about
120 m/m disweter forded by the auxiliary spel and nose proper and a “nixing!
chamber betveen auxiliary and front spar. Experiuents were carried out with this
installation by painting the outside with peraifin wax and introducing not air
supplied by the 4th coupressor stage of a Ok engine. The object oi the test
was to ensure a uniform temperature distributioa and this was +inally achieved.
After this, the dowimdyy installation was accepted by the Russizns wi.th the proviso
that sush tests did not suffice to cemonstrate the efficiency of the plent under
practical (icing) conditions. Source has ng inioruation on the periorwance of
the installation. - T ' o

subsecuently to fitis wori, "4 revort of Prof. OSTOSLAVKIYwho -
hed carried outde-icing experincents at RAMENSKOYE.  In these experizents samples
of the surface requiring deicing were attached to the fusclage of an airersit

und wara akr supplied Iron the engine. . The conditions resembled those oi the
earlier JUNKERS experiments already reierred $o wnd siailar results were obtaingd

_as to the cuentity of hest recuired.

/. Y
SROARTT
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B. VEB SCHIFPSviRFT - 3 — |
(Gerany - Kussian Gecuted Zone), T

during 195, trisls were carried out at the state-controlled shipyard, .ROSSLAU,
¥ith a 10 a. experisentai avdrofo.l boat at speeds of 16 iy/seo., 20 /'sec., and
2L u/sec. to test the handling of the craft and to check design office calculations,
On the basis of the trials wit) the 10 w. crart construction was begun on a Jull
size 25 w,.crart which was partially coupleted vwhen inforuant. left ROSSLAU early
in Jsnuary, 1955, : ; '

No direct Russian interest Was shown in the rroject which vas given the oode-
nane "For'olle", but the details of the 10 . boat and the trials reosults had
been sub.itted to en acceptance couission headed by ~dairal WERNER of the vps
(Volkspolizei-»bee). . ’ o

“roa the pertially coupleted boat at kOLLLAU ]
wher the project was in the design study stage, L "the beat 25X1
would be flat hulled, powered by two engines of approximate .80 B p, each,
and fitted with twin {ive=bladed propellors.  bpeeds of the order of 45 knots
were envisaged in the design study, = .

Provisions were wade in the design for two synetrically aounted torpedo
tubes auidships and an anti-zircrast cannon, possibly mounted in an aircraft-type
- turret, located. aft of the Leérspex-covered vwheeliouse. . i

Originally tie 25 . Yoat was to be powered 0y two Russian W.2. engines
developing 2 x 600 plus h.p, developed from a Hispano-Suize design.  in alterna-
tive power plant considered was the Ju 205, & six cylinder (12 horizoatally opposed
pistons) ‘developing approxiaately 800 h.p, op the two the Russian engine with
its dry weight ol less than 8.0 £g. was wore favovrably regarded, especially in |
view of its sturdy construction, relative elmplicity and proven reliability, .

In the event the HRussians delsyed delivery of the 7e2¢ and it was Proposed to
substitute two engines of 5C0 h,p, developed Iron a Daimler Beng design in the
Volkseigener Betrieb, at LICHTENFELDE, conirolled by the swinistry of Mechanical
Engineqring. L S ‘ '

" R _ |ROSSLAU 4n Januazy 1955 one Partislly completed 25 m, crart- 25X1
was on The,\s’ﬁéfc‘si\“%nsh‘uction was relatively slow 8inoe ROSSLAU had no

Tacilities for anodising light-alloy sheet and components which had to be sent 25X1

to RoSIOCk. for processing, This voat would arobably be ready for prototype trials

in . ay/June 1955, : :

previously continuous liquid wediug, These discontinuitiea are hollow spaces
filled with air and vapour. The first bubbles ére no doubt due to the previously
dissolved air couing out of solution as the bresswre falls. Intg this space -
the liquid wil) evaporate at a raie dopendtng on its vapour pressure and this
will becows the deciding factor determining the growth o the discontinuity.

/A% a resurt
SEORER i 25X1
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As q ;'asul,t; the .cavitatio'n' factor - is defined as -
6 = , L op=v
where ' p"_--_" static pressure of u.ndistm‘be'd‘ liquid
v = vapouwr pressure of she liquid‘
at the rgign‘mg teaperature
‘ q = stagnation pressure of" undiﬁturbcd h.qun.d
N ——— published' work on the subject aaking special use of
the well-kaown collective publication entitled »“Hydroclynamic problens of ship
Propulsion’ published in 1932.
I‘t~appears fyoa these investigations that in the case of vropellors Tou 25X1
cavitation beocoies impor tant when ( £alls to about «2. 1t .s, nowever,
: pgﬁﬁﬂ;lé to operate, although very 'inm‘ficiently'with( as low as *03 (Bo-:-:x
called region of super—cavit‘ation, wnere ‘the . ) w7
‘&j,_s'sf:ontinulti_es separc ve from the blades and collapse s0n€ distance behina:‘_’
ttie . propellar). : 3
. ) Bab g “.
{ |y isilor conditions slso apply O RTETE N
surfaces end -poil s out tat the speed bhoat records {180 mph) imp]g'cavita:k}on s
nwnbers of the order of *03. N - »r
1 the boat step 18 indeed operating at this cav‘it'ation nuinber, an unstable 25X1
fOEMJtO result, leading to pprpoising and loss of control. 25X1
S ~ Jthe two ratal accidents whicd ocourred in 1954 whilst
attempting bo establish speed tecords viere due to this nheaomenon. h
/:/,//'V,),/,////,,/ﬂ
I \
L_//// — ///7'/,/,\ 25X1
, AR T ' . 25X1
PART ] 11- -AMNEXE

- 25X1
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